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MEMORANDUM FOR: ' =
John: F.Y.I. /

With regard to the classification of the
Report, I find that the TSSG people who

were responsible for the classification are .
"Jegal" in the sense that they had checked this
out with our TCO | | who, in turn, received
guidance from the DDI/TCO | |
Attached is a cable which was sent to| |
giving them instructions on how to word the
document to keep it out of the codeword control
system.

Our RED'ers traditionally seek the lowest
possible classification on their documentation
since codeword controls spells difficulty,
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particularly when they are working away from the
confines and protections of | Some -
times they play it very close to the line (as

I think they did in this case). In the final
analysis, I suppose it's how you feel about such
matters - administrative expediency or protection
of security information - you pays your money
and you takegsyour choice.

G
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NPIC/TSSG/RED-030-70
. 21 January 1970

MEMORANDUM FOR: Executive Director, National Photographic Interpretation
Center
Chief, Planning, Programming & Budgeting Staff, NPIC
Chief, Technical Services & Support Group, NPIC
Chief, Imagery Exploitation Group, NPIC
Chief, Production Services Group, NPIC

SUBJECT ¢ Implementation Plan for Mid-1970's Photointerpretation
Workstation Concepts

REFERENCE : IExecutive Director Memorandum, NPIC/D-O4/70 re subject
dated 8 January 1970 -

1. Copies of the information supplement to the [ ] Report
referred to in Paragraph 4 of the reference have been received in TSSG/RED.

2. They are being distributed to the addressees herewith in the
same number of copies as the original| |Report. If additional copies
are required, please contact

G

Special Assistant for i;ﬁns & Applications, RED/TSS

Attachment:
1 Report DK-501

Distribution:

Original - NPIC/ExecDir w/att
NPIC/ODir w/2atts
NPIC/PPBS w/att
NPIC/TSSG w/att
NPIC/IEG w/att
NPIC/PSG w/att
NPIC/TSSG/RED w/6atts
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SUMMARY OF

1. :
MID-1970"S PHOTOINTERPRETATION WORKSTATION CONCEPTS"

: | | © bk-sor

12 January 1970

‘ISSUE QZ// o
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‘period of concern thig imagery is expected to come from

SECRET .
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1.0 " INTRODUCTION

This summary is intended as a supplement to the.subject reporit. Material

presented here should'not be used without a review of that report.

The objective of thisg study is to develop and evaluate concepts for an in-
terpretation workstation to be implemented at the National Photointerpre-~
tation Center (NPIC) in the mid-1970's. This workstation consists of all

equipment, personnel, and procedures directly involved in the interpretation

of mission imagery. 1t is composed of a number of subworkstations or units

(i.e., individual interpreters and associated equipment). For the time

Current

TeqUirements for the interpretation of this imagery as defined by the

National Tasking Plan are assumed_to continue through the mid-1970'g.

The most significant impact on the workstation of the changes in acquisition

systems is the amount of imagery to be interpreted. An increase of slightly
over 100% is identified. The problem is compllcated by expected improve-
ments in revolution, increased obliquity, increaged use of color imagery,

and increased availability of collateral material.

2.0 APPROACH

Four basic approaches were identified as possible solutlons to the problems

created by these expected changes.

© Specialization of search equipment and activities,
o Mechanizatlon of ancillary interpretation functions.
e Use of g standardlzed chip system. ’ e

© Prov151on of an 1nterpreter mensuration capability..

Equlpment components considered technically fea51b1e of implementing these

approachesg in the tlme period under consideration were selectedo Performance
requirements for these components, based on expected changes in imagery

chéracteristics, were establighed. Various combinations of approaches and

. components were aggsembled into a number of preliminary alternate workstation

Approved For Release 2004/84£3@ REBK.RDP78B05703A000100070004-4 |
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concepts. ased on an evaluation of the concepts, Sponsor personnel
- selected the thres which appeared to be the mo¢t promising for final

‘definition and evaluation.

3.0 CONCEPT DESCRIPTIONS

»Thé three seiected concepts involved different combinations of search
specialization and mechanization of ancillary functions. The use of chips
and photointerpreter mensuration were treated as options for all three con-
"cepts. Each workstation concept is made up of a number of units. A work~
statlon unit-is defined as the equipment used by an individual interpreter
" in perIormlng his assigned activitiesg. Several different classcs of unlts,
‘related to different 1ntorpretation operations, are defined for each of the
concepts. These operations are related to the current phase chlgnatlons

used at NPIC as shown in Table 1.

TABLE 1: OPERATIONAL PHASES

CURRENT NPIC | |
DESIGNATION OPERATION
"PHASE I OAK Readout
PHASE II : OAK Supplement Readout
NPIC Readout »
General Area Search
© Initial Scan
© Detailed examination of
potential targets
PHASE 111 Detailed Analysis

-2
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Table 2,

. tional development of the basic capabilities now provided at NPIC. Improve-
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After final definition, the three concepts were cvaluated to cstablish
numbers of units, cquipment items{ and personnel required to mcet the
workload predicted for the mid-1970's. The three concepts and resulting
evaluations are summarized below. It ig important to note that these results,
particularly absolute values reported in the évaluations, arec dependent on

thc validity of a number of assumptions made during the course of the analysis.

'Use of specific data plesented here should not be made without a critical

review of the agsumptions presented in the subject report.

3.1 Concept #1 - Search Specialization with Rear Projection Viewer

ThlS concept is intended to prov1de for the introduction of search spec1a11—‘
zation with minimum modification to other aspects of the workstation. Two
classes of units are provided, one for target readout and analysis, the other
for general area search. A third class is added with the interpreter men-

suration option. These classes and related equipment are described in

The readout and analysis unitg are intended to 1epresent the planned opera~

ments are expected to accommodate changes in imagery characteristics with
new acquisition systems and to provide better interpreter access to the tar-

get data file.

The general area search units include the same equipment as the units above.:
with the addition of a rear projection viewer. This viewer is intended to
provide for more efficient and effectlve scan of large areas of 1magery as

required in the general area search operation. Thls should lead to in-

creased scan rate and greater completeness w1th respect to the numbor of new

' targets found. Increased viewing comfort durlng prolonged, continuous view-

ing is the primary advantage of the projection technlque. Further deveibpments
to improve display quality, however, are needed for effective use. Such
improvements will not achieve the quallty levels needed for fine detail exami—_

nation and there;ore projection viewers will be limited to use for initial

Approved For Release 2004/%‘@ R%I@-RDP78805703A000100070004-4
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TABLE 2: CONCEPT #1 WORKSTATION UNITS -

NUMBER OF * EQUIPMENT ERSONNEq
CLASS ‘OF UNIT GENERAL MISSION NITS REQ'D TYPE NUNBER [REQUIRED*
Readout and {Perform all readout opera- 180 Light Table w/Supple- 180 180
lAnalysis tions (Phase I & II) in- mentary Optics :
: volving known targets .
(OAK, OAK Supplement and izzig;a:::mI;f:rTZ 18
NPIC) and all detailed - (118) y play
analysis (Phase III)
activities except mensura-
{tion.
General Area Perform all general area 36 Rear Projection 36
Search search operations, i.e., Viewer _
scan all input ground Light Table w/Supple- 36 36
coverage for the presence mentary Optics
)%g of new targets. Examine Integrated Informa- 4
A A' new targets found and re-~ tion System Display
3 port significant informa-
A tion (Phase II).
b ( Y] .
Mensuration - Perform measurements re- 6 Digitized Light 6
: quired for target identi- Table 0
fication and/or simple .
dimensions associated witH Computer Interface 6
immediate readout activities
(Phase I & II)
TOTAL 216

* Values shown are based on a workload ana
and assume that a standardized chip syst
report for acquisition s
training.

em does not exist.
ystem designations.
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scan only. Direcct optical viewing (a light table and microstercoscope
in this case) nmust be provided for subsequent examination of potential

targets found in the initial scan.

The mensuration unitg include the digitized light table to provide a
measuring capability with adequate accuracy for the mensuration tasks that
might be performed by the 1ntepreter. Computer interface equipment is

needed to provide the necessary on-~line computer capability. Thecse men-
suration units will not be capable of performing the complex, high precision
tasks normally associated with Phase III work. Computational capabilitiés

© Will be limited in scope and accuracy by programs available within the on—line
computer system. rhexe are no persomnnel requirements associated with these
units. They are intended for use by individual interpreters as needed on a

time shared basis.

Neither the readout and analysis units nor the general area search units
impose any significant additions to the current interface requirements fér
- support operations except as required for the planned 1mplementatlon of the
Integrated Information System (IIS). The use of the mensuration unlts will

require additional links with the central computer to provide on~line

. mensuration data computation.

3.2 Concept #2 - Mechanization with Expanded IIS and Automatic'Display

. Features
—_—

The ba51c approach utilized here is that of mechan1z1ng many routine-tasks. -
that consume useful interpreter tine. Key components in this concept are

" the Integrated Control and Display Consale (1icoe), representing an extenf
sion of the Integrated Information System, and several automated featureé~
added to the basic light table diSplay° The ICDC congists of a-CRT dlsplay
and keyboard.i Identlcal units are.provided for all interpretation opera~
tions. Mensuratlon units are included as operational equipment° These

units are shown in Table 3.

Approved For Release 2004/82%(@ RER-RDP78B05703A000100070004-4
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TABLE 3: CONCEPT #2 WORKSTATION UNITS

- ] NUMBER OF # - EQUIPMENT ERSONNEL

CLASS OF UNIT GENERAL MISSION UNITS REQ'D TYPE UNBER REQUIRED
Réadout, Perform all interpretation 177 © Light Table w/supple-| 177 177 .
‘Isearch, and operations, including tar- mentary Optics ’
Analysis get readout, general area ~ Auto Positioning

search and detailed analysis - Auto Coordinate

for mensuration (Phases I, Coh Readout

II, & III). . = Auto Annotation

and Reader
=~ Change Detection

Aids
© Integrated Control 177
and Display Console
) © Microfilm Reader 177
> A
T Mensuration Perform measurements re— 5 o Digitized Light 5] o]
[®) =) :
Ccg ) quired for target identi- Table
e : fication and/or simple
=1 dimensions associated with © Computer Interface } 5
immediate readout activities
(Phases I & II)
TOTAL : 177

. % YValues shown are based on a workload analysis of the expected load from all three systems
and assume that a standardized chip system does not exist. See Table 1-1 of the subject
report for acquisition system designations. Values include a 19% allowance for leave and
training.
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Since only one bagic image display is provided in thig concept 1t mugt
meet the most stringent quality requircments, i.e., those for deta;led
‘examination associated with target recadout, detailed analysis and des-
criptions of new térgets; Direct optical viewing is the only display

technique capable of meeting these requirements.

The'additional display control features that have been included are ex-~
pected to improve interpreter efficiency by reducing time involved in
routine tasks. Although a specific change detection aid has not been
identified, several techniques (e.g., flicker, split field comparisoh)
 offer potential for improving interpreter efficiency and completeness in
identifying Significant changes and should be investigated. Other

features such as posltloning and coordinate readout roqu11e the availability

~of supporting data for effective perf01manceo

The ICDC is incorporated to provide these data as well as to improve inter-
preter access to all types of collateral data. The ICDC, which is bagi-
cally a CRT display with a keyboard, will be used to -request all collateral
material and supporting data but will display only alphanumeric information
and perhaps simple graphics. Other data, with the exception of reference

- imagery, will be provided in a standard mlcrofllm type format and dlsplayod
~on a microfilm viewer. Quality requirements for viewing reference imagery
dictate the use of the light table and supplementqry optics for - this pur-~

'poseo

The readout, search, and analygi unlts, as defined in this concept, 1mpose
major requirements for various support operationg. - The most significant of

.thege 1nclude~
e Central computer links with the ICDC in each unit.

- © Computey storage of complete collateral material indexes with pro-

“visiouns for rapid retrieval.

© Computer storage of current 1magery—rglated collateral materlal

(ELINT, radar and IR data)

Ap.pr.oved For Release 2004/05/&QIMRDP7SBOS703AOOO100070904-4
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© On-linc capability for all ICDC units to compute geographic

coordinates from image coordinatc data.

© Links between all ICDC units and central sources of collateralv
material (imagery, map and reference fi]es) for transmlssion of

collateral requests.

® Processing capabilities to provide and update.appropriately
formatted materials for the individual microfilm files and

readers.

© Capability for annotating assignedvimagery to indicate the avail-

ability of imagery-related collateral material.

The use of mensuration units will require additional links with the central

computer on-line mengsuration capability.

3.3 Concept #3 - Mechanization and Search Specialization with Automated

Stereo Scanner

v .

The mechanizafion provided in Concept #2 is incorporated in this concept
along with a search speciaiization capability provided by the automated

stereo scanner. Used only for search operations, thig component adds the
unique capablllty of stereoscopic viewing during scan. Table 4 describes

the classes of workstation units considered in this concept.

The readout and analysis units are identical to those in Concept #2 except e

that they will not be used for general area search.

«

The general area search units are unique in the incorporation of the auto—
mated stereo scanner. This device provides -all of the automated dlsplay
features used in the readout and analysis units With the exception of the
change detection-aid. This aid is not considered necessary for general
‘area sea¥che One additional feature, automated scan control, is used to

'enhance the uniformity and completeness of seaxch area coverage durinv scan.

Approved For Release 2004/%‘@ REI@-RDP78805703A000100070004-—4
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2 .  TABLE 4: CONCEPT #3 WORKSTATION UNITS

NUMBER OF* EQUIPMENT ERSONNEL
CLASS OF UNIT GENERAL MISSION [UNITS REQ'D TYPE NUMBER [REQUIRED*
Readout and Perform all readout opera- 143 © Light Table w/supple-| 143 143
lAnalysis tions (Phases I & II) in- mentary Optics
. volving known targets (OAK, ) : - Auto Positioning
OAK Supplement and NPIC) - Auto Coordinate ' . ‘
and all detailed analysis i Readout
(Phase III) activities, ex- . - Auto Annotator and
cept mensuration. ’ Reader
) - Change Detection
Aids

© Integrated Control & 143
Display Console

© Microfilm Reader 143

%] . &
51l =Rt
g; © General Area [Perform all general area 43 © Auto Stereo Scanner 43 43 3 Z}
] Search search operations, i.e., = Auto Positioning ' S g;
=3 scan all input ground = Auto Coordinate ==

coverage for the presemce ' Readout .

of new targets; examine = Auto Annotator and *

new targets found and re- Reader

port significant informa- . - Auto Scan Control .

tion (Phase II) © Integrated Control & 43

Display Console
© Microfilm Reader 43
Mensuration Perform measurements re- 5 ©® Digitized Light Table 5 0

quired for target identi-

fication and/or simple © Computer Interface S

dimensions associated

with. immédiate readout

activities (Phases I & II) )

TOTAL ' o . . - 186

Values shown are based on a workxoad analysis of the expected load from all three systems
and assume that a standardized chip system does not exist. See Table 1-1 of the subject

report for acquisition system designations. Values include a 7 oV ryleave and
training. - Approved For Release 2004/02/11 : CIA- RDP78E057 044000 7003t
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Thc basic display technique incorporatcd in the automated stereo scanncr
is direct optical viewing. It is not necegsary, therefore, to provide an
-additional light table for subsequent examination of sugpect arcecas. This
advantage is at the expense of the improved viewing comfort provided by the

projection techniques.

The ICDC and microfilm reader provide the same capabilities as for the
‘readout and analysis units and are described under Concept #2. The compo-
sition and use of the mensuration units are identical with those in

Concept #1.

All of the additional support requirements imposed by Concept #2 apply here
with the addition of computer support for the preparation of mission para—
meter tapes and/or other data processing support needed fof the automated

stereo gcanmner in each of the general area search unitg.

4.0 CONCEPT COMPARISON

‘ The size and composition‘of the three concepts are summarized in Table 5.
The individual concepts are compared with respect to several criteria in
Table 6. Tables 7 and 8 summarize the effects of the chip system and
photointerpreter mensuration options, respectively. The_values in all three
tables are for equivalent input workloads based on the use of the[::::::::::] 25X

‘with a 10% improvement, Several cautions 25X

are in order with respect to the interpretation of these results.

o  They are dependent on a number of assumptions as outlined in the
subject report. - »
‘© They do not include costs or risks involved in development programs

currently funded by NPIC.

e Comparisons are limited to the workstation itself. They do not
include many significant factors in the total system such as develop-
ment and procurement costs for chip system printers. and resources

for the development and maintenance of required central computer

.

bﬁupport capabilities.

10
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TABLE 5: SUMVARY OF CONCEPT WORKSTATION UNITS

%

EQUIPMENT REQUIRED

' NUMBER OF
CLASS OF UNIT R NUMBER *
UNITS REQUIRED E : CONCEPT 1 CONCEPT 2 CONCEPT 3
Light Table w/Supplementary
Optics (Basic) 180 0 0
Readout and Concept - 180
: P Light Table w/Supplementary 0 177 143
iAnalysis Concept - 177 [Optics (with‘Auto Features) :
(Includes Search 1IS Display ' 18 0 0
for Concept 2 Concept - 143 ‘
pt 2) P 1CDC 177 143
Microfilm Reader 177 143
Light Table w/Supplementary 36 0 0
) Optics (Basic)
: Concept - 36 . B .
General Area Rear Projection Viewer 36 ¢} 0
Search Concept 2 -~ 0 jauto Stereo Scanner 0 0 43
Concept - 43 IIS Display 4 o] ]
ICDC o] 0 43
Microfilm Reader o] 43
Concept 1 -6 | itized Light Table 5 5
Mensurat - ,
fensuration Concept 3 Computer Interface 6 5
Concept -5

** Values shown are based on a workload anal
and assume that a standardized chip syste

report for acquisition system designations.

training.

m does not exist.

ysis of the expected load from all three systems
See Table 1-1 of the subject

Values include a 19% allowance for leave and

f
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TABLE 7 : CHIP SYSTEM EFFECTS

: [
-1 s
S.B (5.8 8.5 | & | Bs
CONCEPTS E Ef |S82 |SE:z |28l £z OTHER FACTORS
=g JE = 3 e = Q el 5w
EEEEEEHEEEME T EIEEE
HEEH I R
ERAOEHA0|ERAR|SCE EEB
P5X1 #1 - SEARCH SPECIALIZATION No Signi-INo Signi-Reduce | Reduce © Major effects on
; WITH REAR PROJECTION ficant ficant " by by image processing,
‘ VIEWER Effect mifect 7 Men 634 £t2 distribution and
, storage.
#2 - MECHANIZATION WITH No Signi-dNo Signi-Reduce | Reduce ° IYIaJor effects‘on
w EXPANDED IIS AND ficant ficant by by image processing, o
) . AUTOMATIC DISPLAY Effect Imifect 5 Men 745 ££2 distribution and E FF§
) — FEATURES - o storage. (e
79 @« ‘ S B
55 ’ =oom
] )
#3 = MECHANIZATION AND A L. o Major effects on :
SEARCH SPECIALIZATION ;::C:;%nl—:;:ci;%nl—geg;ce Reg;ce image processing, .
. WITH AUTOMATIC Effect mffect 5 Men 742 ftz distribution and
STEREO SCANNER storage. ’ .
i

NOTE: Implementation of a formal chip system will reduce the number of mensuration units by
one in all concepts. The remaining effects are on the readout and analysis units only.
There is no effect on general area search units. *
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TABLE 8 : PHOTOINTERPRETER MENSURATION EFFECTS

~
o
o8 |EEE2 |Egd ZeEal baq
CONCEPTS Z832 [8E é‘ g8 § SHEl 288 OTHER FACTORS
shpploEgdn|uEd, |250| uis
= S g BEZ| Z
o?y%"’%%m“%%mﬂ Sgl 538
ammaammg = HAm év@ =R
5X1 #1 - SEARCH SPECIALIZATION No Signi-iNo Signi~-| No Increase. |6 Improved accuracy with
. ‘ WITH REAR PROJECTION ficant ficant Signi- by some highly specialized
VIEWER Effect | Effect |ficant|366 ft2 targets. :
Effect © May increase the use
' of mensuration data in
readout operations.
9 Requires additional
central computer links
% - for on~line computation,
ﬂ [
#2 - MECHANIZATION WITH . . . . |No
= EXPANDED IIS AND Ngiizﬁgl'mf’ii;i:l" Signi- Inc;;ase Same as Concept #1.
AUTOMATIC DISPLAY Effect | Effect ficant 305‘ft2
FEATURES . Effect
#3 - MECHANIZATION AND No Signi-No Signi~ No Increase
SEARCH SPECIALIZATION . . Signi-
ficant ficant . by Same as Concept #l.
WITH AUTOMATIC Effect Effect ficant 305 £t2
STEREO SCANNER - Effect
!

NOTE: The effects are limited to the mensuration units. Implementation of the mensuration
option has no effect on the size and composition of other classes of units.
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TO0G-3HA



‘ EOBET o
Approved.’ Release 2004/02/1$§Cg§)‘-|§P7880$)3A000100070004-4

- None of the three concepts appears clecarly suporior. The relative impor~
tance of such factors as budget, manpower availability, and floor space
availability must be established before any selection can be made. The
significance of the impact on supporting operations must also be evaluated

and included in such a selection.

Some general conclusions about the relative potential of the various

approaches are evident in the results obtained:

© A properly de51gned Chlp system will have a beneficial effect on

workstation performance.

@ Search specialization has promise but the development of an effective

display for scan is a critical problem.

© Expansion of the Integrated Information System to include the handling
of a greater variety of collateral material and additional operations

is a recommended approach.

-© Incorporation of automated display aids (such as automatecd p051t10n—
ing and coordinate readouL developed in the[::::]Automatlc Scanner '25)(1’
program) should be pursued for all displays. ' o

@ Provision of menguration capability for interpreters should not be
done without detailed study of expected frequency of use and performance

time effects.
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